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DETAILED ACTION 

Election/Restrictions 
Claim 32 is withdrawn from further consideration pursuant to 37 CFR 1.142(b) as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 
Election was made without traverse in the reply filed on 10-28-2005. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-5, 7-8, and 28-30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent 6,505,509 to Gualtieri. 
Claim 1 recites, as disclosed by Gualtieri: 

1 . A position sensing system, comprising: 

a variable frequency signal source coupled to receive a frequency control 
signal and operable, in response thereto, to supply a sensor drive signal at 
a frequency ('509, fig. 13, ref. 1310); 

a transmission line sensor having one or more resonant frequencies, the 
transmission line sensor including a sensor conductor and a moveable 
dielectric at least partially surrounding the sensor conductor, the sensor 
conductor having a driven end coupled to receive the sensor drive signal 
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and a terminal end configured to reflect the sensor drive signal to thereby 
supply a reflected signal to the driven end, the moveable dielectric 
configured to receive a drive force and, upon receipt thereof, to move the 
dielectric to a position and thereby vary the one or more resonant 
frequencies of the transmission sensor ('509, fig. 5, ref. 501, and col. 4, 
line 61); 

a summing circuit coupled to receive the sensor drive signal and the 
reflected signal and operable, in response thereto, to supply a standing 
wave signal having an amplitude that varies with the one or more resonant 
frequencies of the transmission line sensor ('509, fig. 13, ref. 1320-1322); 
a control circuit coupled to receive the standing wave signal and operable, 
in response thereto, to (i) determine the sensor drive signal frequency 
relative to at least one of the transmission line sensor resonant 
frequencies and (ii) supply the frequency control signal to the variable 
frequency source, to thereby adjust the sensor drive signal frequency to 
substantially match at least one of the transmission line sensor resonant 
frequencies ('509, fig. 13, col. 6, line 22); and 

a position determination circuit coupled to receive the adjusted sensor 
drive signal and operable, in response thereto, to determine the position of 
the moveable dielectric relative to the sensor conductor ('509, fig. 13, ref. 
1310). 

Claim 2 recites, as disclosed by Gualtieri: 
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2. The system of Claim 1 , wherein the variable frequency 
signal source comprises a voltage controlled oscillator circuit ('509, fig. 13, 
ref. 1301). 

Claim 3 recites, as disclosed by Gualtieri: 

3. The system of Claim 1 , wherein the control circuit comprises 
a lock-in amplifier circuit ('509, fig. 13, col. 6, line 22). 

Claim 4 recites, as disclosed by Gualtieri: 

4. The system of Claim 1 , wherein the control circuit 
determines the sensor drive signal frequency relative to at least one of the 
transmission line sensor resonant frequencies by determining a derivative 
of the standing wave signal amplitude with respect to the sensor drive 
signal frequency ('509, fig. 13, col. 6, line 22). 

Claim 5 recites, as disclosed by Gualtieri: 

5. The system of Claim 1 , further comprising: 

a fixed-frequency signal source operable to supply a fixed-frequency 
modulation signal, wherein the variable frequency source is further 
coupled to receive the fixed-frequency modulation signal and is further 
operable, in response thereto, to frequency modulate the sensor drive 
signal based on the fixed-frequency modulation signal ('509, fig. 13, ref. 
1307, and col. 6, line 22). 
Claim 7 recites, as disclosed by Gualtieri: 
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7. The system of Claim 1 , wherein the summing circuit 
comprises: a first resistor coupled between the sensor conductor and the 
variable frequency signal source ('509, fig. 13, ref. 1320); a second 
resistor coupled between the sensor conductor and the control circuit 
('509, fig. 13, ref. 1322); and a third resistor coupled between the sensor 
conductor and a circuit common ('509, fig. 13, ref. 1321). 

Claim 8 recites, as disclosed by Gualtieri: 

8. The system of Claim 1 , wherein the position determination 
circuit comprises: 

a frequency to voltage converter circuit coupled to receive the adjusted 
sensor drive signal and operable, in response thereto, to supply a DC 
signal having a voltage magnitude proportional to the position of the 
moveable dielectric ('509, fig. 13, ref. 1310). 
Claim 28 recites, as disclosed by Gualtieri: 

28. A method of determining a position of moveable component, 

comprising the steps of: 

moving a dielectric in response to movement of the moveable component, 
the dielectric disposed within a resonant transmission line adjacent a 
sensor conductor, whereby movement of the dielectric varies an 
impedance and a resonant frequency of the resonant transmission line 
('509, fig. 5, ref. 501, and col. 4, line 61); 
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supplying a sensor drive signal to the resonant transmission line 
conductor, to thereby produce a reflected signal, the sensor drive signal 
having a frequency ('509, fig. 13, ref. 1310); 

summing the sensor drive signal and the reflected signal to produce a 
standing wave signal ('509, fig. 13, ref. 1320-1322); 
determining the sensor drive signal frequency relative to a resonant 
frequency of the transmission line ('509, fig. 13, col. 6, line 22); 
adjusting the sensor drive signal frequency to substantially match a 
resonant frequency of the transmission line ('509, fig. 13, col. 6, line 22); 
and determining the position of the moveable component based at least in 
part on the adjusted sensor drive signal frequency ('509, fig. 13, ref. 
1310). 

Claim 29 recites, as disclosed by Gualtieri: 

29. The method of Claim 28, wherein the reflected signal has at 
least an amplitude, and wherein the step of determining the sensor drive 
signal frequency relative to a resonant frequency of the transmission line 
comprises: 

determining a first derivative of the reflected signal amplitude with respect 
to the sensor drive signal frequency ('509, fig. 13, col. 6, line 22). 
Claim 30 recites, as disclosed by Gualtieri: 

30. The method of Claim 28, further comprising: 
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frequency modulating the sensor drive signal based on a modulation 
signal having a modulation frequency and phase ('509, fig. 13, ref. 1307, 
and col. 6, line 22); 

detecting a phase of the reflected signal relative to the phase of the 
modulation signal ('509, fig. 13, ref 1305); and 
determining the sensor drive signal frequency relative to the resonant 
frequency of the transmission line based on the relative phases of the 
reflected signal and the modulation signal ('509, col. 6, line 22). 

Claims 20-25 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent 5,376,888 to Hook. 

Claim 20 recites, as disclosed by Hook: 

20. A resonant transmission line sensor, comprising: 

a first conductive substrate ('888, fig. 10, ref. 96); 

a second conductive substrate ('888, fig. 10, ref. 98); 

a sensor substrate having at least a first and second surface, the sensor 

substrate disposed between the first and second conductive substrates 

('888, col. 16, line 17); 

a sensor conductor coupled to the sensor substrate first surface ('888, fig. 
10, 95); and 

a movable dielectric disposed between the first conductive substrate and 
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the sensor conductor, the moveable dielectric configured to receive a drive 
force and, upon receipt thereof, to move relative to the sensor conductor 
('888, fig. 30, ref. 162). 
Claim 21 recites, as disclosed by Hook: 

21 . The sensor of Claim 20, wherein the sensor conductor is 
formed into a serpentine pattern on the sensor substrate first surface 
('888, fig. 30). 

Claim 22 recites, as disclosed by Hook: 

22. The sensor of Claim 20, further comprising: a dielectric 
coating covering at least a portion of the sensor dielectric substrate and at 
least a portion of the sensor conductor (888, fig. 26 and 27, and col. 16, 
line 10-51). 

Claim 23 recites, as disclosed by Hook: 

23. The sensor of Claim 20, wherein the moveable dielectric 
comprises: 

a first moveable dielectric substrate disposed between the first conductive 
substrate and the sensor conductor ('888 fig. 30, ref. 162); and 
a second moveable dielectric substrate coupled to the first moveable 
dielectric substrate and disposed between the second conductive 
substrate and the sensor substrate second surface ('888 fig. 30, ref. 162). 
Claim 24 recites, as disclosed by Hook: 

24. The system of Claim 20, further comprising: 
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a dielectric coating covering at least portions of the sensor dielectric 
substrate, the sensor conductor, the first moveable dielectric substrate, 
and the second dielectric substrate ('888, figs. 26-27, and col. 16, line 10- 
51). 

Claim 25 recites, as disclosed by Hook: 

25. The system of Claim 20, wherein the sensor substrate comprises a 
dielectric a sensor substrate having at least a first and second surface, the 
sensor 

substrate disposed between the first and second conductive substrates 
0888, col. 16, line 17). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent, may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 6, and 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over U.S. Patent 6505,509 to Gualtieri in view of U.S. Patent 5,376,888 to Hook. 

The claims recite, as disclosed by Gualtieri: 

a variable frequency signal source coupled to receive a frequency control 

signal and operable, in response thereto, to supply a sensor drive signal at 

a frequency ('509, fig. 13, ref. 1310); 
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a transmission line sensor having one or more resonant frequencies, the 
transmission line sensor including a sensor conductor and a moveable 
dielectric at least partially surrounding the sensor conductor, the sensor 
conductor having a driven end coupled to receive the sensor drive signal 
and a terminal end configured to reflect the sensor drive signal to thereby 
supply a reflected signal to the driven end, the moveable dielectric 
configured to receive a drive force and, upon receipt thereof, to move the 
dielectric to a position and thereby vary the one or more resonant 
frequencies of the transmission sensor ('509, fig. 5, ref. 501, and col. 4, 
line 61); 

a summing circuit coupled to receive the sensor drive signal and the 
reflected signal and operable, in response thereto, to supply a standing 
wave signal having an amplitude that varies with the one or more resonant 
frequencies of the transmission line sensor ('509, fig. 13, ref. 1320-1322); 
a control circuit coupled to receive the standing wave signal and operable, 
in response thereto, to (i) determine the sensor drive signal frequency 
relative to at least one of the transmission line sensor resonant 
frequencies and (ii) supply the frequency control signal to the variable 
frequency source, to thereby adjust the sensor drive signal frequency to 
substantially match at least one of the transmission line sensor resonant 
frequencies ('509, fig. 13, col. 6, line 22); and 
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a position determination circuit coupled to receive the adjusted sensor 
drive signal and operable, in response thereto, to determine the position of 
the moveable dielectric relative to the sensor conductor ('509, fig. 13, ref. 
1310). 

However, Gualtierei does not disclose the use of a particular stripline sensor. 

The claims further recite, as disclosed by Hook: 

wherein the resonant transmission line sensor is configured as an 
embedded stripline resonant transmission line ('888, fig. 26-27 and col. 
16, line 17) 

wherein the resonant transmission line sensor comprises: 

first and second conductive substrates ('888, fig. 10, ref. 96 and 98); and 

a fixed dielectric substrate having at least a first surface and a second 

surface, the sensor conductor coupled to at least one of the first and 

second surfaces ('888, col. 16, line 17), 

wherein the moveable dielectric includes: - 

a first moveable dielectric substrate disposed between the first conductive 
substrate and the fixed dielectric substrate first surface ('888 fig. 30, ref. 
162), 

a second moveable dielectric substrate disposed between the second 
conductive substrate and the fixed dielectric substrate second surface 
('888 fig. 30, ref. 162). 
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a dielectric coating covering at least a portion of the fixed dielectric 
substrate and at least a portion of the sensor conductor ('888, figs. 26-27, 
and col. 16, line 10-51). 

a dielectric coating covering at least portions of the fixed dielectric 
substrate, the sensor conductor, the first moveable dielectric substrate, 
and the second dielectric substrate ('888, figs. 26-27, and col. 16, line 10- 
51). 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the sensor of Hook with the invention of Gualtieri to 
allow the sensing of soil levels automatically through electronic processing ('888, col. 1 , 
line 8). 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6505,509 to Gualtieri in view of U.S. Patent 5,376,888 to Hook as applied to 
claims 1 and 9 above, and further in view of U.S. Patent 5,497,098 to Heil et al. 

Gualtieri or Hook do not disclose alumina as a dielectric substrate. 

The claim further recites substrates comprising alumina, as disclosed by Heil 
('098, col. 6, line 46). 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made combine the sensor of Hook with the invention of Gualtieri with an 
alumina dielectric because of it's low dielectric constant ('098, col. 6, line 48). 
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Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,376,888 to Hook in view of U.S. Patent 5,497,098 to Heil. 
The claims recite, as disclosed by Hook: 

a first conductive substrate ('888, fig. 10, ref. 96); 

a second conductive substrate ('888, fig. 10, ref. 98); 

a sensor substrate having at least a first and second surface, the sensor 

substrate disposed between the first and second conductive substrates 

('888, col. 16, line 17); 

a sensor conductor coupled to the sensor substrate first surface ('888, fig. 
10, 95); and a movable dielectric disposed between the first conductive 
substrate and the sensor conductor, the moveable dielectric configured to 
receive a drive force and, upon receipt thereof, to move relative to the 
sensor conductor ('888, fig. 30, ref. 162). 
wherein the sensor substrate comprises a 

dielectric a sensor substrate having at least a first and second surface, the 
sensor substrate disposed between the first and second conductive 
substrates ('888, col. 16, line 17). 

However, Hook does not disclose alumina as a dielectric. 

The claim further recites substrates comprising alumina, as disclosed by Heil 
('098, col. 6, line 46). 
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Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made combine the sensor of Hook with an alumina dielectric because of 
it's low dielectric constant ('098, col. 6, line 48). 



Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,376,888 to Hook in view of Sears, "University Physics". 

a first conductive substrate ('888, fig, 10, ref. 96); 

a second conductive substrate ('888, fig. 10, ref. 98); 

a sensor substrate having at least a first and second surface, the sensor 

substrate disposed between the first and second conductive substrates 

('888, col. 16, line 17); 

a sensor conductor coupled to the sensor substrate first surface ('888, fig. 
10, 95); and 

a movable dielectric disposed between the first conductive substrate and 
the sensor conductor, the moveable dielectric configured to receive a drive 
force and, upon receipt thereof, to move relative to the sensor conductor 
('888, fig. 30, ref. 162). 
Hook does not disclose silver as a conductor. 

The claim further recites conductors comprising silver, as disclosed by Sears 
(Table 28-1) 
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Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the sensor of Hook with the silver conductor of Sears 
because of it's low resisivity. 

Allowable Subject Matter 

Claims 13-19 are allowed. 

The following is an examiner's statement of reasons for allowance: 
The independent claim 13 recites, "a reference position determination circuit 
coupled to receive the adjusted reference sensor drive signal and operable, in 
response thereto, to determine the position of the moveable dielectric relative to the 
reference conductor and supply a signal representative thereof, and a temperature 
compensation circuit coupled to receive the signal representative of the position of the 
moveable dielectric relative to the sensor conductor and the signal representative of 
the moveable dielectric relative to the reference conductor and operable, in response 
thereto, to supply a temperature compensated position signal representative of the 
position of the moveable dielectric relative to the sensor conductor". This feature in 
combination with the remaining claimed structure avoids the prior art of record. 

The independent claim 17 recites, "sensor and reference transmission line 
sensors, respectively, and (ii) supply the sensor and reference frequency control signals 
to the sensor and reference variable frequency sources, respectively, to thereby adjust 
the sensor and reference drive signal frequencies to substantially match at least one 
sensor and at least one reference resonant frequency, respectively, of the differential 
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transmission line sensor; a sensor and a reference relative position determination 
circuit, the sensor and reference position determination circuits each coupled to receive 
the adjusted sensor and reference drive signals, respectively, and operable, in response 
thereto, to supply a sensor and reference relative position signal, respectively, 
representative of moveable dielectric position relative to the sensor and reference 
conductor, respectively". This feature in combination with the remaining claimed 
structure avoids the prior art of record. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Claim 31 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Claim 31 recites, "determining the reference sensor drive signal frequency 
relative to a resonant frequency of the resonant transmission line reference section; 
adjusting the reference sensor drive signal frequency to substantially match a resonant 
frequency of the resonant transmission line reference section; and determining the 
position of the moveable component based at least in part on the adjusted sensor drive 
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signal frequency and the adjusted reference sensor drive signal frequency". This 
feature in combination with the remaining claimed structure avoids the prior art of 
record. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen J. Cherry whose telephone number is (571) 
272-2272. The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach, the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Barlow can be reached on (571) 272-2269. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



SJC 




